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ABSTRACT
Salvia	is	one	of	the	largest	genera	in	the	family	of	Labiatae,	comprising	about	900	species	distributed	widely	
throughout	 the	world.	Many	species	of	Salvia are	 commonly	used	as	herbal	 tea	and	 for	 food	 flavoring,	 as	well	
as	 in	 cosmetics,	 perfumery	 and	 in	 the	 pharmaceutical	 industry.	 The	 present	 study	 compares	 the	 antioxidant	
properties	of	four	methanolic	extracts,	obtained	by	two	extraction	methods,	from	Salvia elegans,	Salvia officinalis 
Purpurascens,	Salvia officinalis Tricolor and Salvia lavandulifolia. The	amount	of	total	phenolics	was	quantified	using	
the	Folin-Ciocalteu	method,	while	the	antioxidant	activity	of	selected	herbs	was	determined	with	1,1-diphenyl-2-
picrylhydrazyl	(DPPH)	reagent.	The	total	amount	of	phenolics	was	between	1122.50	and	3672.16	mg	GAE/100g	
dry	 plant	 for	 the	 first	 methanolic	 extract,	 while	 for	 the	 second	 extract	 was	 between	 767.66	 and	 2725.04mg	
GAE/100g	dry	plant.
	A	positive	linear	correlation	was	observed	between	total	phenolics	content	and	antioxidant	activity	of	the	
extracts.	The	results	suggested	that	the	extracts	of	Salvia species,	notably	Salvia officinalis Tricolor with	the	highest	
antioxidant	activity,	can	be	used	as	natural	antioxidants	in	the	food	industry.
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INTRODUCTION
In	recent	years,	plant	extracts	have	appeared	
on	 the	market	 as	 antioxidants	 for	 food	 industry	
use.	 The	 antioxidant	 capacity	 of	 some	 of	 these	
compounds	 has	 been	 proved	 to	 be	 comparable	
to,	 and	 sometimes	 higher	 than,	 that	 of	 synthetic	
antioxidants.	 In	 particular,	 the	 Lamiaceae family	
includes	 a	 large	 number	 of	 plants	 that	 are	 well	
known	 for	 their	 antioxidant	 properties	 (Tosun	
et al.,	 2009).	 In	 recent	 years,	 the	 researches	
focused	 on	 the	 identification	 of	 natural	 sources	
of	 antioxidants	 with	 applicability	 in	 food	 and	
pharmaceutical	 industry	 have	 increased.	 Indeed,	
the	 use	 of	 plant	 materials	 containing	 phenolic	
constituents	in	lipids	and	lipid-containing	foods	is	
of	great	importance	since	they	minimize	rancidity,	
retard	 the	 formation	of	 toxic	oxidation	products,	
maintain	 nutritional	 quality	 and	 increase	 the	
shelf	 life	 of	 food	 product	 (Farhat	 et al.,	 2013).	
Additionally,	antioxidant	compounds	play	a	crucial	
role	in	the	treatment	of	various	pathologies	related	
to	degenerative	disorders	by	acting	as	free	radical	
scavengers,	thus	decreasing	the	extent	of	oxidative	
damage	(Rauter	et al.,	2012).
Salvia genus	 belongs	 to	 the	 subfamily	
Nepetoideae of Mentheae	 tribe	 in	 Lamiaceae 
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family	 and	 this	 genus	 constituted	 approximately	
900	 species	 widely	 distributed	 in	 the	 world.	 In	
Romania,	from	the	approximately	500	species	of	the	
genus	Salvia, 3	species	are	occurring,	from	which	
only	 2	 species	 are	 cultivated	 (Salvia officinalis,	
Salvia splendens -	 grown	 as	 an	 ornamental)	 and	one species are a spontaneous and a cultivated 
species	 also	 (Salvia sclarea L.	 -	 şerlai).	 There	
are	 also	 10	 spontaneous	 species,	 many	 of	 them	
common	throughout	the	country	(Salvia Glutinosa 
L.	Cinstet	-	shady	places,	woods,	Salvia pratensis -	
on	fields,	Salvia nemorosa L.	and	Salvia nutans L.,	
Salvia austriaca Jacq,	Salvia verticillata L.	-	in	open	
places).	One	of	these	species	-	Salvia transilvanica 
Schur	-	is	endemic	in	Romania	(Barbu	et al.,	2005).
Many	 Salvia plants are used in traditional 
medicine	 since	 ancient	 times	 as	 a	 tonic,	
antirheumatoid	 and	 chronic	 pain	 killer,	
antimicrobial,	carminative	and	as	a	flavored	spice.	
Moreover,	several	studies	have	shown	that	Salvia 
genus	is	one	of	the	most	valuable	sources	of	potent	
antioxidants.	 Until	 the	 discovery	 of	 antibiotics,	
sage	 was	 a	 frequent	 ingredient	 of	 herbal	 teas	
recommended	 to	 patients	 with	 tuberculosis	 to	
prevent	sudation	(Minhui	Li	et al.,	2013).
On	 the	 other	 hand,	 sage	 is	 very	 rich	 in	
phenolic	compounds,	such	as	flavonoids,	phenolic	acids and phenolic diterpenes and possesses 
high	 antioxidant	 activity.	 Phenolic	 compounds	
are	 secondary	 metabolites,	 naturally	 present	
in	 all	 plant	 materials	 such	 as	 leaf,	 and	 shoot.	
Phenolic	 compounds	 including	 flavonoids	 have	
been	 reported	 to	 accelerate	 wound	 healing	
activity	 (Al-Tawaha	et al.,	 2013).	A	 large	number	
of	 these	polyphenolic	compounds	are	apparently	
constructed	 from	 the	 caffeic	 acid	 building	 block	
via	 a	 variety	 of	 condensation	 reactions.	 The	
nature	 of	 these	 polyphenols	 together	 with	 their	
bioactivity	 shows	 the	 rapid	 development	 in	 the	
phytochemistry	 and	 the	 therapeutic	 applications	of the Salvia	species	(Lu	et al.,	2002).
Despite	 the	considerable	medicinal	potential	
of	plants	from	our	country,	knowledge	and	studies	
on	wild	growing	Salvia species	are	scarce,	accounts	
for	their	therapeutic	effects	were	found	especially	
in	other	sources	(Coisin	et al.,	2012).
The	 specific	 epithet	 officinalis is from the 
Latin	and	means	medicine	in	the	sense	of	used	in	
practice	 of	medicine.	 Varied	 characteristics	 have	
given	rise	to	many	different	cultivars	like:	 ‘Aurea’	
has	golden	 leaves;	 ‘Compacta’	 is	a	narrow	leaved	
and	compact	form;	‘Icterina’	has	green	leaves	with	
a	wide	golden	margin;	‘Purpurascens’	has	purple-
red	 leaves,	 and	 ‘Tricolor’	 has	 gray-green	 leaves	
that	zoned	creamy	yellow	and	rose	(Karabacak	et 
al.,	2009).
Tricolor	 sage	 (Salvia officinalis Tricolor) and 
purple	 sage	 (Salvia officinalis Purpurascens)	 are	
cultivars	 of	 the	 culinary	 sage	 familiar	 to	 most	
cooks.	 They	 were	 perhaps	 grown	 primarily	 for	
their	 ornamental	 qualities,	 but	 they	 have	 also	
culinary	properties.	
Salvia elegans	 is	 a	 perennial	 shrub	 native	 to	
Mexico,	commonly	known	as	“pineapple	sage”	and	
“pineapple-scented	 sage”	 in	English,	 and	 “mirto”,	
“flor	del	cerro”,	“limoncillo”	and	“perritosrojos”,	in	
Spanish.	 It	 is	widely	 used	 in	Mexican	 traditional	
medicine	 for	 alleviate	 central	 nervous	 system	
ailments.	 The	 oils	 of	 S. elegans	 was	 found	 as	
an	 active	 inhibitor	 of	 germination	 and	 radical	
elongation	 of	 Raphanus sativus L.	 and	 Lepidium 
sativum L.	(De	Martino	et al.,	2010).
Some	studies	reported	that	the	hydroalcoholic	extract of the leaves from Salvia elegans exerts 
sedative	and	antidepressant	effects	 in	rats	(Mora	
et al.,	2006).	
Spanish	 sage	 (Salvia lavandulifolia)	 is	 an	
annual	herb	originated	 in	 Iberian	Peninsula,	 and	
it	 is	 widely	 distributed	within	 East	 Spain,	 South	
France	and	North	Africa.	S. lavandulifolia appears 
as	 an	 attractive	 crop	 for	 the	 phytocosmetics,	
phytotherapy	 and	 aromatherapy	 industries	
(Usano-Alemanyet al.,	 2012).	 Previous	 studies	
have	 suggested	 that	 the	 essential	 oil	 of	 S. 
Lavandulaefolia	 acts	 as	 a	 cognitive	 enhancer	 on	
healthy	young	adults	(Tildesley	et al.,	2003).
The	aim	of	the	present	study	was	to	compare	the in vitro antioxidant activities of the methanolic extracts of four Salvia species.	A	literature	survey	
did	not	reveal	any	reference	to	any	previous	work	
comparing	 the	 antioxidant	 activities	 of	 these	
species.	Most	 of	 the	 studies	 in	 the	 literature	 are	focused on Salvia officinalis (garden	 sage),	 since	
it	is	used	as	a	reference	plant	because	of	its	well-
known	 and	 widely	 documented	 antioxidant	properties.
MATERIALS AND METHODS
The	 plant	 material	 (aerial	 parts)	 were	
purchased	 from	 a	 greenhouse.	 The	 leaves	 were	
dried	in	a	shady	and	well-aired	place	for	two	weeks.	
Then,	they	were	packed	in	paper	bags	and	kept	in	a	
Studies	on	Total	Polyphenols	Content	and	Antioxidant	activity	of	Methanolic	Extracts	from	Selected	Salvia 
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dark,	dry	and	cool	place	until	analysis.	Before	use,	
dry	leaves	were	crushed	using	a	house	blender.	All	
the	 reagents	 used	 were	 purchased	 from	 Sigma-
Aldrich	or	Merck	(Darmstadt,	Germany).
Plant extracts
In	this	study,	we	used	two	methods	of	obtaining	
the	methanolic	plant	extracts.	The	first	methanolic	
extract	was	prepared	according	to	the	method	of	
Danesi	et al.	2014,	with	some	modifications.	This	method uses	the	minimum	volume	of	reagents	and	
almost	eliminates	wasted	reagent.	Briefly,	40	mg	
of	crushed	dried	sage	leaves	were	extracted	with	
1mL	of	80%	aqueous	methanol	and	homogenized.	
The	homogenates	were	incubated	for	20	minutes	at	
70°C,	in	a	Thermoblock	TB2	and	then	centrifuged.	
The	 supernatants	 were	 collected	 and	 stored	 at	
-20°C	until	analysis.
The	 second	 extraction	 was	 carried	 out	 as	
described	 by	 Mureşan	 et al.,	 2012.	 For	 sample	
extraction,	1g	of	powdered	material	was	extracted	
with	10	ml	of	methanol.	The	extract	was	separated	
and	 the	 residual	 tissue	 was	 re-extracted	 until	
the	 extraction	 solvents	 became	 colorless	 (the	
total	 solvent	 volume	 was	 between	 100-200	ml).	
The	 filtrates	 were	 combined	 in	 a	 total	 extract,	
which	was	dried	by	vacuum	rotary	evaporator	at	
40°C.	The	dry	residues	were	recovered	in	7	ml	of	
methanol	 and	 stored	 in	 a	 freezer	 at	 -20°C	 until	
analyzed.
Total phenolic content
The	content	of	total	phenolics	was	determined	
following	 a	 modified	 Folin-Ciocalteu	 method	
(Singleton	 et al.,	 1999).	 An	 aliquot	 of	 0.1	 ml	 of	
extract	 was	 mixed	 with	 6	 mL	 of	 water	 and	 0.5	
mL	 of	 Folin–Ciocalteu	 reagent.	 After	 4	 min,	 1.5	
ml	 Na
2
CO
3
	 solution	 (7.5%)	 was	 added	 and	 the	
samples	were	dilluted	to	a	 final	volume	of	10	ml	
with	distilled	water.	After	incubation	for	120	min	
at	room	temperature,	the	absorbance	was	read	at	
750	nm,	using	a	Shimadzu	UV-1700	PharmaSpec	
spectrophotometer.	 Standard	 curve	 was	
performed	using	different	concentration	solution	
of	gallic	acid	and	the	results	were	expressed	as	mg	
GAE/g	dry	plant	 (means	±	 standard	deviation	of	
triplicate	analysis).
Determination of 2,2-diphenylpicrylhydrazil 
radical scavenging capacity (DPPH)
The	 DPPH	 scavenging	 activity	 assay	 was	
performed	 according	 to	 a	 method	 reported	 by	
Odriozola-Serrano	et al.,	2008.	A	volume	of	3.9	ml	
of	methanolic	DPPH	solution	was	allowed	to	react	
in	darkness,	for	30	minutes	with	10	μL of sample 
and	90	μL	of	H
2
O.	The	absorbance	was	measured	at	
515	nm	against	methanol.	The	antioxidant	activity	
was	calculated	as	follows:	
%	Radical	scavenging	activity	(RSA)	=	(A
0
-A
1
/
A
0
)	100,
where	A
0
	was	the	absorbance	of	DPPH	solution	
and	A
1
	the	absorbance	of	the	sample.
The	 analyses	 were	 run	 in	 triplicate	 and	 the	
results	 are	 expressed	as	 average	values	with	 the	
standard	error	mean	(SEM).
RESULTS AND DISCUSSION
Results	 of	 the	 colorimetric	 analysis	 of	 total	
phenolics	 are	 given	 in	 Table	 1	 and	 are	 based	
on	 the	 absorbance	 values	 of	 the	 various	 extract	
solutions,	 reacted	 with	 Folin-Ciocalteu	 reagent	
and	 compared	 with	 the	 standard	 solutions	 of	
gallic	acid	equivalents.	The	free	radical	scavenging	
activities	of	the	obtained	extracts	from	four	Salvia 
species	are	given	also	in	Table	1.
Tab. 1. The	 content	 of	 total	 phenols	 and	 antioxidant	 activity	 of	 Salvia elegans,	 Salvia officinalis 
Purpurascens,	Salvia officinalis Tricolor and Salvia lavandulifolia samples
Species
Total	phenols	(mg	GAE/g) DPPH%
Method	1 Method	2 Method	1 Method	2
Salvia officinalis 
Tricolor
3672.16±0.142
2725.04±0.962
93.37±0.72 80.14±1.09
Salvia officinalis 
Purpurascens
3220.11±0.050 2489.84±0.832 90.16±0.51 78.56±0.98
Salvia 
lavandulifolia
2890.34±0.069 1983.78±0.092 87.38±0.85 64.95±0.42
Salvia elegans 1122.50±0.0113 767.66±0.052 63.98±1.01 52.41±1.21
POP et al.
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The	 highest	 concentration	 in	 phenolic	
compounds	was	obtained	for	the	first	methanolic	
extracts,	particularly	for	Salvia officinalis Tricolor 
(3672.16	 mg	 GAE/100g),	 followed	 by	 Salvia 
officinalis Purpurascens (3220.11	mg	 GAE/100g)	and Salvia lavandulifolia	(2890.34	mg	GAE/100g).	
Salvia elegans had	 the	 lowest	 total	 polyphenolic	
content	(1122.50	mg	GAE/100g).	The	same	order	
was	 also	 observed	 for	 the	 second	 methanolic	
extracts,	 Salvia officinalis Tricolor having	 the	
highest	content	(2725.04	mg	GAE/100g),	followed	
by	 Salvia  officinalis Purpurascens (2489.84	
mg	 GAE/100g),	 Salvia lavandulifolia	 (1983.78	
mg	 GAE/100g)	 and	 Salvia elegans (63.98mg	
GAE/100g).	 Similarly,	 several	 Salvia	 species,	such as S. officinalis	 (Farhat	 et al.,	 2014;	 Gîrd	 et 
al.,	2014),	S. virgata	 (Alizadeh, 2013), S.fruticosa,	
S.pomifera,	 S.tomentosa	 	 (Erdogan	 et al.,	 2014),	
showed	high	total	polyphenol	content.
Erdogan	Orhan	et al.,	2013,	determined total phenolics in the	 dichloromethane,	 ethyl	 acetate,	and ethanol extracts from the aerial parts and/or roots of fourteen Salvia	 (sage)	 species	 (S. 
argentea,	S. bracteata,	S. caespitosa,	S. cryptantha,	
S. glutinosa,	S. indica,	S. microstegia,	S. multicaulis,	
S. pinnata,	 S. quezelii,	 S. syriaca,	 S. tobeyi,	 S.	
verticillata	subsp.	amasiaca,	S. viscosa)	and	found	
a	notable	variation	in	the	extracts.	In	general,	the	
ethyl	 acetate	 extracts	 possessed	 higher	 phenolic	content.
The	 ranking	 of	 antioxidant	 activity	 values	 of	
plant	extracts	was	found	to	be	the	same	with	the	
ranking	of	values	of	the	total	phenolic	content	for	
the	 same	 plant	 extracts.	 Thus,	 Salvia officinalis 
Tricolor had	 the	 greatest	 antioxidant	 activity,	 in	
both	methanolic	 extracts.	 Another	Salvia species 
that	have	high	free	radical	scavenging	capacity	was	
Salvia officinalis Purpurascens. The	lowest	content	in antioxidant compounds had Salvia elegans,	
for	 the	 both	 methods	 of	 extraction.	 Antioxidant	
activity	of	various	Salvia	species	has	been	studied	
extensively	 by	 many	 researchers	 using	 different	
methods	 and	 reported	 to	 exert	 high	 antioxidant	
potential	 (Tosun	 et al.,	 2009;	 Senol	 et al.,	 2010;	
Erdogan	Orhan	et al.,	2013;	Al-Qudah	et al.,	2014;	
Erdogan	et	al.,	2014).
Figure	1	represents	 the	comparative	content	
of	 polyphenols	 and	 antioxidant	 activity	 of	 both	
methanolic	 extracts.	 In	 all	 samples	 examined,	
higher	 levels	 of	 total	 phenolic	 content	 were	
obtained	 by	 first	 method	 of	 extraction	 (micro	
method)	 and	 it	 is	 extremely	 important	 to	 point	
out	 that	 there	 is	 a	 positive	 correlation	 between	
antioxidant	activity	and	the	total	phenolic	content	of the extracts. 
CONCLUSION
 In	this	study,	was	assessed	the	content	in	
total	polyphenols	as	well	as	the	antioxidant	capacity	of four Salvia	species.	The	results	revealed	that	the	
Salvia	species	had	a	high	content	in	polyphenols	and	
represents	 a	 characteristic	 parameter	 regarding	
their	 nutritional-physiological	 role	 as	 bioactive	
substances	 in	 human	 nutrition	 and	 health.	 Also,	
the	 results	 from	 DPPH,	 free	 radical-scavenging	
system	 revealed	 that	 the	Salvia had	 a	 significant	
Fig. 1.	The	comparative	graphic	representation	of	total	polyphenols	
and	antioxidant	activity	of	selected	Salvia species.
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antioxidant	 activity.	 The	 free	 radical-scavenging	
property	may	be	one	of	the	mechanisms	by	which	
these	plants,	notably	Salvia officinalis Tricolor,	can	
be	used	as	natural	antioxidants.	The	existence	of	a	
correlation	between	the	polyphenols	content	and	
antioxidant	activity	was	found.
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